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1 21 as originally filed 

Claims, Numbers 
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Rule 55.2 and/or 55.3). 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

listing has been furnished. 
4. The amendments have resulted in the cancellation of: 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2,3,6-15,20-35 

No: Claims 1,4,5,16-19,36,37 

Inventive step (IS) Yes: Claims 

No: Claims 1-37 

Industrial applicability (IA) Yes: Claims 1-37 

No: Claims 

2. Citations and explanations 
see separate sheet 
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Reference is made to the following documents: 
DV US 2002 0053202 A (Akama et al.) 
D2: US 6 293 096 B (Khair et al.) 



L/C-- w 

the subject-matter of claim 1 is not new 

The document D1 discloses: (lean) norma | running 

A compression ignition (Beset) engine °P°^ gas uprising an increased 
m0 de and a second (rich) mo de (see parag. [0044]) and 

level ot carbon mono=ade CO) ^ ' between tnet wo modes (see 
mea ns when in use to switch "JT^ exhausl system comprising a 
parag. [0043]), which engrne »mpn^9 one basa meta , 
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6 3. The same argumentation as in point 2 could be made mutatis mutandis with 
respect to the independent method claim 36 (Art. 33(2) PCT). 

4. The subject-matter of claims 4, 5, 1 6-1 9, and 37 is not new in the sense of Article 
33(2) PCT, because the technical features of these claims are disclosed in the 
description of document D1 (see paragraphs [0040-0046]; figures). 

5. The subject-matter of claims 2, 3, 6-15 and 20-35 does not involve an inventive 
step in the sense of Article 33(3) PCT. 

The technical features of claims 2,3, 6-1 5 and 20-35 are merely some of several 
straightforward possibilities from which the skilled person would select, in 
accordance with circumstances, without the exercise of inventive skill, in order to 
solve the problems posed. 

6. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
these documents identified therein. 
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CLAIMS: 

1 A compression ignition engine operable in a first, normal running mode and a second 
mode producing exhaust gas comprising an mcreas/d level of carbon monoxide (CO) 
relative to the first mode and means when in use to/switch engine operation between the 
two modes, which engine comprising an exhaust system comprising a supported 
palladium (Pd) catalyst associated with at l/ast one base metal promoter and an 
optionally supported platinum (Pt) catalyst ass/ciated with and/or downstream of the Pd 
catalyst wherein CO is oxidised by the supported Pd catalyst during second mode 
operation. 

2. An engine according to claim 1 configured to produce >2000 PP m CO when running in 
the second mode. 

3 An engine according to claim 1 or 2, Imprising a catalytic converter comprising a first 
substrate, which first substrate composing the supported Pd and the associated at least 
one base metal promoter. 

4 An engine according to claim 3, I herein the catalytic converter comprises a second 
substrate downstream of the first jLbstrate, which second substrate comprising the Pt 
catalyst. 

5 An engine according to claim 3,/wherein the first substrate comprises the supported Pd 
and the associated at least one rise metal promoter on an upstream P«^^gj|y 
and the Pt catalyst on a downstr Jam part thereof. ^ ^ypj 

6 An engine according to claii 3, wherein the first substrate comprises a first layer 
comprising the Pt catalyst and k second layer overlying the first layer, which second layer 
comprising the supported Pd add the associated at least one base metal promoter. 

An engine according to claL 3, wherein the first substrate is coated with a single 
washcoat layer, which layer Uprising the supported Pd, the associated at least one base 
me tal promoter and the Pt Italyst, wherein the Pd catalyst and the Pt catalyst are each 
supported on a separate and/distinct particulate support material. 
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8. An engine according to any of claims 3 to 7, wheran the first substrate, where present, 
the second substrate or the first and second substrains comprise a particulate filter. 

9. An engine according to any preceding claim, wherein the exhaust system comprises a 
catalyst for catalysing the selective catalytic /eduction (SCR) of NO x with at least one 

10. An engine according to claim 9, wherein the SCR catalyst comprises the Pt catalyst. 

/ 

11. An engine according to claim 9 or 10, /comprising means for introducing at least one 
NO x -specific reactant into the exhaust system upstream of the SCR catalyst. 

12. An engine according to any of claims|3 to 7, wherein the first substrate, where present, 
15 the second substrate or the first and second substrates comprise a NO x absorber for 

absorbing NO x in lambda > 1 exhaus/gas. 

13. An engine according to claim 12, wierein the NO x absorber comprises at least one alkali 
metal, at least one alkaline earth mptal, at least one rare earth metal or any two or more 

20 thereof. 

14. An engine according to claim 13| wherein the at least one alkali metal is potassium or 
caesium. 

25 15. An engine according to claim 1 3, f wherein the at least one alkaline earth metal is calcium, 

barium or strontium. 



16. An engine according to 13, wherein the at least one rare earth metal is lanthanum or 

I REPLACED BY 



30 



yttrium. 



17. An engine according to any of claims 3 to 7, wherein the exhaust system comprises a 
catalyst for catalysing the reduction of NO x with at least one non-selective reductant, 
such as H2 or at least one HC reductant, which catalyst being disposed downstream of the 
supported Pd catalyst 
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18. An engine according to claim 17, wherein the MO x reduction catalyst comprises the Pt 
catalyst. 

5 19. An engine according to any of claims 3 tar7, wherein the exhaust system comprises a 

non-catalysed particulate filter disposed downstream of the supported Pd catalyst and 
associated at least one base metal promoter. 

7 

20. An engine according to any preceding claim, including an exhaust gas recirculation valve 

21. An engine according to claim 20, wherein the recirculated exhaust gas is cooled prior to 
mixing with the engine intake air. / 

/ 

15 22. An engine according to any preceding claim, wherein control of the first and second 

-—'—7™ 

23. An engine according to claim 22, wherein the engine control means comprises the engine 
control unit (ECU). 

20 

24. An engine according to any/preceding claim, wherein the means for switching between 
the two modes switches between the first mode and the second mode when the Pt catalyst 
is <250°C. 

25 25. An engine according to any preceding claim, wherein the Pd catalyst and the Pt catalyst 

are disposed on the same support. 

26. An engine according to any preceding claim, wherein the at least one base metal 
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promoter is a reducible oxi 



le or a basic metal or a mixture of any two or more thereof. 



27. An engine according to claim 26, wherein the at least one reducible oxide is an oxide of 
manganese, iron, copper, tin, cobalt or cerium. ^ 

REPLACED BY 
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28. An engine according to claim 26 or 27, wherein the it least one reducible oxide is at least 
one of Mn0 2 , Mn 2 0 3 , Fe 2 0 3 , SnQ 2 , CuO, CoO andfce0 2 . 



/ 

/Mere 



29. An engine according to claim 26, 27 or 28, wjferein the reducible oxide is dispersed on 
the support. 

30. An engine according to claim 26, 27 o/ 28, wherein the support per se comprises 
particulate bulk reducible oxide. 

3 1 . An engine according to claim 26, wherein the at least one basic metal is an alkali metal, 
an alkaline earth metal or a lanthanid J metal or any mixture, compound oxide or mixed 



oxide of any two or more thereof. 



32. An engine according to claim 31, v^ierein the at least one alkaline earth metal is barium, 
magnesium, calcium, strontium. 

33. An engine according to claim |1, wherein the at least one alkali metal is sodium, 
potassium or caesium. 

34. An engine according to claim 31, wherein the at least one lanthanide metal is cerium, 
praseodymium or lanthanum. 

35. An engine according to any preceding claim, wherein the or each support comprises at 
least one of alumina, silica-alumina, ceria, magnesia, titania, zirconia, a zeolite or a 
mixture, composite oxide or m xed oxide of any two or more thereof. 



36. An engine according to clairc 
alumina. 



35, wherein the support comprises lanthanum-stabilised 



37. An engine according to any ofl claims 1 to 34, wherein the support comprises at least one 
basic metal. j 
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38. An engine according to claim 37, wherein the at least one basic metal comprises at least 
one of zirconium, cerium, lanthanum, alumina/ yttrium, praseodymium, barium and 
neodymium. 




5 39. An engine according to claim 38, whereinfthe support comprises ceria and zirconia, 

optionally in a weight ratio of from 5:95 toj§5:5. 

40. An engine according to any preceding .claim, wherein the catalyst contains from 0.1 to 
30%, optionally 0.5-15%, preferably |po%, by combined weight of Pt and Pd based on 

1 0 the total weight of the catalyst. 

41 . An engine according to any preceding claim, wherein the catalyst contains a weight ratio 
of from 95:5 to 10:90 Pd:Pt. 

15 42. An engine according to any preceding claim, wherein the exhaust system comprises from 

30-300g/ft 3 Pd and from 30-300^ Pt. 

43. An engine according to any preceding claim, wherein the catalyst contains from 0.1 to 

20 based on the total weight of the catalyst. 

45. A vehicle comprising an engine according to any preceding claim. 

I 

46. A process for operating a compression ignition engine comprising an exhaust system 

I 

comprising a supported palladium (Pd) catalyst associated with at least one base metal 
promoter and an optionallfr supported platinum (Pt) catalyst associated with and/or 
downstream of the Pd catalyst, which process comprising running the engine in a first, 
30 normal running mode and Switching the engine to a second running mode producing 

exhaust gas comprising an i acreased level of carbon monoxide (CO) relative to the first 
mode wherein the CO is c xidised by the supported Pd catalyst during second mode 



operation, which switching 



step being effected when a value of at least one measurable 
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parameter indicative of a condition of the engine i/ within or outside a pre-detennined 
range. 




47. A process according to claim 46, wherein /he at least one measurable parameter is 
selected from the group consisting of exhaust gas temperature; catalyst bed temperature; 
mass flow of exhaust gas in the system; manifold vacuum; ignition timing; engine speed; 
throttle position (accelerator position); we lambda value of the exhaust gas; the quantity 
of fuel injected in the engine; the position of the exhaust gas recirculation (EGR) valve 
and thereby the amount of EGR; boost pressure; and engine coolant temperature. 

48. A method of increasing the ratep of a reaction catalysed by an optionally supported 
platinum (Pt) catalyst in an exhaust gas of a compression ignition engine, which method 
comprising the step of increasing the level of carbon monoxide (CO) in the exhaust gas 
and creating an exotherm to hbat the Pt catalyst by oxidising the CO over a supported 
palladium (Pd) catalyst associated with at least one base metal promoter, wherein the 
optionally supported Pt catahfet is associated with and/or downstream of the Pd catalyst. 




